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O Honorable Commissioner of 

* Patents and Trademarks PCT/EP00/0563* 

« P.O. Box 2327 -filed 19 June 2000 

5 Arlington, VA 22202 

iTJ 

W . Re: Application of Eberhard FRITZ and Gerd PHILLIPPS TDCATMC .. T „ 
^ "RADIATION SOURCE FOR ENDOVASCULAR RADIATION TREATMENT 

Our Ref.: 3993.003 


Dear Sir: 

The following documents and fees are submitted herewith in connection with the above 
application for the purpose of entering the National stage under 35 U.S.C. §371 and in 
accordance with Chapter II of the Patent Cooperation Treaty: 

X_ this express request to immediately begin national 

examination procedures (35 U.S.C. 371(f)). 

an executed Declaration and Power of Attorney. 
X_ a English Language International Application with 

European Search Report 

an English (translation of the) International Application, 
an English (translation of) Article 1 9 claim amendments. 
_ English translation of Article 34 amendments (annexes to 
~~ the I PER) and German language IPER. 
_ an executed Assignment and PTO 1 595 form. 
X Two (2) Sheets of Formal Drawings 
X Preliminary Amendment. 
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It is assumed that copies of the International Application, the International Search Report, 
the International Preliminary Examination Report, and any Articles 19 and 34 amendments as 
required by §371 (c) will be supplied directly by the International Bureau, but if further copies are 
needed, the undersigned can easily provide them upon request. 

The Government filing fee is calculated as follows: 

Total claims _2G_ - 20 = _6_ x $ 9 = $54.00 

Independent Claims _3_ - 3 = x $ 84 = $ 

Base Fee $445.00* 

Declaration Late Filing Fee $ 65.00 

TOTAL FILING FEE $564.00 

* A copy of the European Search Report is attached. 

A check for the statutory filing fee of $564.00 is attached. Please charge or credit any 
difference or overpayment to Deposit Account No. 16-0877. The Commissioner is hereby 
authorized to charge any fees under 37 C.F.R. §1.492 which may be required during the entire 
pendency of the application to said Account. 

Assertion is hereby made that the inventors qualify as independent inventors as defined 
in 37 C.F.R. §1.9(c) for purposes of paying reduced fees under Section 41(a) and (b) of Title 35, 
United States Code, to the U.S. Patent and Trademark Office with regard to the invention 
entitled "RADIATION SOURCE FOR ENDOVASCULAR RADIATION TREATMENT", described 
in the specification filed herewith. 

Priority is claimed from June 18, 1999, based on European Application No. 991 1 1 100.6. 

Respectfully submitted, 
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Patent Advisor _ r MtAM ^„ 

USDA ARS OTT YourRef.: 08/166,779 

800 Buchanan Street OurRef.: A700.312 

Albany, CA 94710 

Re: First Office Action 

Australian Patent Application No. 1 1886/99 

"METHOD FOR DETECTION OF PRION PROTEIN AS INDICATION OF THE 

TRANSMISSIBLE SPONGIFORM ENCEPHALOPATHIES" 
Instructions bv: January 30, 2002 

Dear Ms. Connor: 

Thank you for your e-mail of December 17, 2001, including your comments to our 
letter of November 16, 2001 . 

We reviewed your comments and also forwarded them to our Associate. We are of 
the opinion that the claims directed to the third eye-lid test (Claims 1-2 anc 16-10) may not 
need to be amended if we provide the Examiner with good arguments regarding the novelty 
of the claims. 


Please be advised that the Examiner will probably raise a lack of unity of the invention. 


Mrs. Margaret Connor 
USDA, ARS, OTT 
December 18, 2001 
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If you should have any questions or require any additional information, please do not 
hesitate to contact us. Thank you for allowing us to be of assistance. 

Very truly yours, 


Evelyn A. Defillo 

EAD/blh 
Attachment 

cc: Dr. Rick Brenner @ USDA (08,950,271 ) 

Jim Deringer @ Washington State University Research Foundation 


Honorable Commissioner of 
Patents and Trademarks 
December 18, 2001 
Page 3 


10/018623 

mm^tHfr/FO: 13 DEC 2001 


EXPRESS MAIL CERTIFICATE 

"EXPRESS MAIL" MAILING LABEL NUMBER: EL568148065US 

DATE OF DEPOSIT: December 18, 2001 

I HEREBY CERTIFY that the foregoing cover letter including the English Language 
International Application with European Search Report, Preliminary Amendment, two (2) sheets 
of formal drawings, payment of fee, and a stamped receipt post card are being deposited with 
the United States Postal Service "Express Mail Post Office to Addressee" service under 37 
C.F.R. §1.10 on the date indicated and is addressed: ATTN: Box PCT, Commissioner of 
Patents and Trademarks, Washington, D.C. 20231. 

§ The Commissioner is hereby authorized to charge any additional fees which may be 

required at any time during the prosecution of this application without specific authorization, or 
jg credit any overpayment, to Deposit Account Number 16-0877. 
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PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Eberhard FRITZ and Gerd PHILLIPPS 

Appln . No . : 

Filed: December 18, 2001 

For: RADIATION SOURCE FOR ENDOVASCULAR RADIATION TREATMENT 

Attorney Docket No.: 3993.002 

PRELIMINARY AMENDMENT 

Attn: Box PCT 

Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to examination of the above- identified application, 
please amend the application as follows: 

IN THE CLAIMS (CLEAN VERSION) : 

Please cancel original claims 1-22 and add the following new 

Claims 23-48 as follows: 

23. A radiation source for use in endovascular radiation 
treatment which comprises one or more seeds (treating 
elements) comprising a radiation emitting element and means 
for containment of said radiation emitting element, wherein 
said seeds are in an elongated container having at least one 
deflection site. 

24. The radiation source of claim 23, wherein the elongated 
container is a hollow cylinder. 


U.S. Application No.: 

PRELIMINARY AMENDMENT Attorney Docket: 3993.002 

25. The radiation source of claim 23, wherein the container is 
made from a highly flexible material. 

26. The radiation source of claim 25, wherein said flexible 
material is selected from the group consisting of Ni-Ti- 
alloy and aluminum alloy 

27. The radiation source of claim 26, wherein said flexible 
material is selected from the group consisting of Nitinol 
and Tinal alloy BB. 

b 28. The radiation source of claim 23, wherein the one or more 
J? deflection site(s) comprise perforation patterns. 

® 

P 29. The radiation source as in claim 28, wherein said patterns 
lJl are laser perforations of the container. 
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30. The radiation source of claim 23, wherein the one or more 
deflection site(s) comprise multiple helical openings in the 
tube . 

31. The radiation source of claim 23, wherein the seeds comprise 
rounded or spherical end caps on one or both ends. 

32. The radiation source of claim 23, wherein the seeds are 
separated from each other by at least one spacer. 

33. The radiation source of claim 32, wherein said spacer is in 
form of a sphere. 
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34. The radiation source of claim 23, wherein the seeds are 
spaced from each other and fixed to the inner wall of the 
container. 

35. The radiation source of claim 23, wherein said means for 
containment is a metallic capsule. 

36. The radiation source of claim 23, wherein the radiation 
emitting element comprises any a- 7 p- and/or y-emitting 
substance . 
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37. The radiation source of claim 36 , wherein the radiation 
emitting element comprises one or more radioactive materials 


selected from the group consisting of Cs 137 , Co 


57 


Sr 


,89 


r 90 


Au 


198 


Pd 


103 


Se' 1 


\ Sr 90 , Ru 


106 


, P 32 , Ir 


.192 


Re 


188 


W 188 and I 


125 


= - 


38. An apparatus for endovascular radiation treatment, 
comprising an elongated catheter having a proximal end 
portion, a distal end portion and a single lumen for recei- 
ving a radiation source, optionally a guide wire and a 
second lumen therefore, and a radiation source which com- 
prises one or more seeds (treating elements) comprising a 
radiation emitting element and means for containment of said 
radiation emitting element, wherein said seeds are in an 
elongated container having at least one deflection site. 

39. The apparatus of claim 38, wherein the radiation source 
comprises a radiation emitting element comprising one or 

radioactive materials selected from the group 


more 


consisting of Cs 


137 


Co 


57 


Sr' 


89 


r 90 


Au 198 , 


Pd 103 , Se 75 , Sr 90 , 
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Ru 106 , P 32 , Ir 192 , Re 188 , W 188 and I 125 contained in a container 
made from a highly flexible material. 

40. The apparatus of claim 38, further comprising a containment 
vessel for radiation protection. 

41. The apparatus of claim 38, further comprising a magnetic 
means . 


42. The apparatus of claim 38, further comprising an x-ray 
fluoroscopy device. 

43. A method for endovascular radiation treatment comprising the 
steps of 

(a) directing an elongated catheter, having a proximal end 
portion, a distal end portion and a lumen extending 
therebetween for receiving a radiation source, to the 
selected site to be treated preferable by way of a 
guide wire in a separate lumen ; 

(b) introducing a radiation source into the catheter at its 
proximal end portion, which radiation source comprises 
one or more seeds (treating elements) , wherein said 
seeds are in an elongated container having at least one 
deflection site; 

(c) moving said radiation source to said distal end portion 
preferably by way of a transfer wire; 

(d) maintaining said radiation source at said distal end 
portion for a determined period of time; and 

(e) retracting said radiation source to the proximal end 
portion preferably by use of a transfer wire. 
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44. The method of claim 43, wherein moving and/or retracting in 
steps (c) and/or (e) is achieved by pushing or pulling the 
radiation source. 
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The method of claim 43, wherein said movement in step (c) is 
achieved by pushing and said movement in step (e) is 
achieved by pulling said radiation source. 

The method of claim 43, wherein the radiation source is 
linked to a transfer wire at its proximal end and moving in 
step (c) occurs by pushing the transfer wire into the cathe- 
ter and retracting in step (e) occurs by pulling the 
transfer wire out of the catheter. 

The method of claim 43, wherein a radiation source 
comprising a magnetic elongated container is used and 
movement in steps (c) and/or (e) is achieved by magnetically 
pushing and/or pulling the radiation source using a transfer 
wire comprising a magnet or using an external magnetic 
means . 

The method of claim 43, wherein the radiation source 
comprises a radiation emitting element comprising one or 
more radioactive materials selected from the group 
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=> 32 7 lr 192 # Re 188 , W 188 and I 125 contained in a container 
made from a highly flexible material. 

REMARKS 

The claims have been amended in order to eliminate multiple 
dependent claims and claims improperly depending from multiple 
dependent claims, and to otherwise conform the claims to U.S. 
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U.S. Application No.: 
PRELIMINARY AMENDMENT 


Attorney Docket: 3993.002 


practice. Care has been taken to ensure that no new matter is 
added to the text. 


Entry and favorable consideration prior to consideration are 
respectfully requested. 

Resentfully v&ubmitted, 


PENDORF & CUTLIFF 
P.O. Box 20445 
Tampa, Florida 33622-0445 
(813) 886-6085 



^tjg^an A." Perfdorf 
RegiptratiorKlfro . 32,665 


Date: December 18 , 2001 
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EXPRESS MAIL CERTIFICATE 
" EXPRESS MAIL" MAILING LABEL NUMBER: EL568148065US 
DATE OF DEPOSIT: December 18, 2001 

I HEREBY CERTIFY that the foregoing Preliminary Amendment 
and a stamped receipt post card are being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. §1.10 on the date indicated 
and is addressed: ATTN: Box PCT, Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. 

The Commissioner is hereby authorized to charge any 
additional fees which may be required at any time during the 
prosecution of this application without specific authorization, 
or credit any overpayment, to Deposit Account Number 16-0877. 




onnie L. Horst 
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U.S. Application No.: 
PRELIMINARY AMENDMENT 


Attorney Docket: 3993.002 


VERSION WITH MARKINGS TO SHOW CHANGES MADE 

The Examiner is requested to accept the marked-up version as 
it is based on the previous version, which when modified as 
below, produces the clean version submitted with the current 
amendment . 

Please amend the claims as follows: 

Please delete original Claims 1-22. 

Please add the following new Claims 23-48: 

--23. A radiation source for use in endovascular radiation 

treatment which comprises one or more seeds (treating 
elements) comprising a radiation emitting element and means 
for containment of said radiation emitting element, wherein 
said seeds are in an elongated container having at least one 
deflection site. 

24. The radiation source of claim 23, wherein the elongated 
container is a hollow cylinder. 

25. The radiation source of claim 23, wherein the container is 
made from a highly flexible material. 

26. The radiation source of claim 25, wherein said flexible 
material is selected from the group consisting of Ni-Ti- 
alloy and aluminum alloy 

27. The radiation source of claim 26, wherein said flexible 
material is selected from the group consisting of Nitinol 
and Tinal alloy BB. 
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28. The radiation source of claim 23, wherein the one or more 
deflection site(s) comprise perforation patterns. 


ffi 


29. The radiation source as in claim 28, wherein said patterns 
are laser perforations of the container. 

30. The radiation source of claim 23, wherein the one or more 
deflection site(s) comprise multiple helical openings in the 
tube . 

31. The radiation source of claim 23, wherein the seeds comprise 
rounded or spherical end caps on one or both ends. 

32. The radiation source of claim 23, wherein the seeds are 
separated from each other by at least one spacer. 

33. The radiation source of claim 32, wherein said spacer is in 
form of a sphere. 

34. The radiation source of claim 23, wherein the seeds are 
spaced from each other and fixed to the inner wall of the 
container. 

35. The radiation source of claim 23, wherein said means for 
containment is a metallic capsule. 

36. The radiation source of claim 23, wherein the radiation 
emitting element comprises any a-, p- and/or y-emitting 
substance . 
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37. The radiation source of claim 36, wherein the radiation 
emitting element comprises one or more radioactive materials 


selected from the group consisting of Cs 137 , Co 


-57 


Sr 


.89 


>-90 


Au 1 


Pd 103 , Se 75 , 


Sr 90 , Ru 106 


, P 32 , Ir 


.192 


Re 


188 


w 1 


and I 


125 


38 


39 


An apparatus for endovascular radiation treatment, 
comprising an elongated catheter having a proximal end 
portion, a distal end portion and a single lumen for recei- 
ving a radiation source, optionally a guide wire and a 
second lumen therefore, and a radiation source which com- 
prises one or more seeds (treating elements) comprising a 
radiation emitting element and means for containment of said 
radiation emitting element, wherein said seeds are in an 
elongated container having at least one deflection site. 

The apparatus of claim 38, wherein the radiation source 
comprises a radiation emitting element comprising one or 
more radioactive materials selected from the group 


Co 5 


Sr 


.89 


j-90 


Au 


.198 


Pd 


103 


Se 7 


Sr 


.90 


consistxng of Cs , 
Ru 106 , P 32 , Ir 192 , Re 188 , W 188 and I 125 contained in a container 
made from a highly flexible material. 

40. The apparatus of claim 38, further comprising a containment 
vessel for radiation protection. 

41. The apparatus of claim 38, further comprising a magnetic 
means . 


42. The apparatus of claim 38, further comprising an x-ray 
fluoroscopy device. 
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43. A method for endovascular radiation treatment comprising the 
steps of 

(a) directing an elongated catheter, having a proximal end 
portion, a distal end portion and a lumen extending 
therebetween for receiving a radiation source, to the 
selected site to be treated preferable by way of a 
guide wire in a separate lumen; 

(b) introducing a radiation source into the catheter at its 
proximal end portion, which radiation source comprises 
one or more seeds (treating elements) , wherein said 

u seeds are in an elongated container having at least one 

O deflection site; 

(c) moving said radiation source to said distal end portion 
preferably by way of a transfer wire; 

(d) maintaining said radiation source at said distal end 
portion for a determined period of time; and 

(e) retracting said radiation source to the proximal end 
portion preferably by use of a transfer wire. 

44. The method of claim 43, wherein moving and/or retracting in 
steps (c) and/or (e) is achieved by pushing or pulling the 
radiation source. 


1M* 
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The method of claim 43, wherein said movement in step (c) is 
achieved by pushing and said movement in step (e) is 
achieved by pulling said radiation source. 

46. The method of claim 43, wherein the radiation source is 
linked to a transfer wire at its proximal end and moving in 
step (c) occurs by pushing the transfer wire into the cathe- 
ter and retracting in step (e) occurs by pulling the 
transfer wire out of the catheter. 
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47. The method of claim 43, wherein a radiation source 
comprising a magnetic elongated container is used and 
movement in steps (c) and/or (e) is achieved by magnetically 
pushing and/or pulling the radiation source using a transfer 
wire comprising a magnet or using an external magnetic 
means . 

48. The method of claim 43, wherein the radiation source 
comprises a radiation emitting element comprising one or 
more radioactive materials selected from the group 

x. ■ -p n«!37 n *>i c _89 v 90 An 198 Pd 103 Se 75 Sr 9 ° 

consisting of Cs , Co , Sr , i , au , fa , &e , oi , 
Ru 106 , P 32 , Ir 192 , Re 188 , W 188 and I 125 contained in a container 
made from a highly flexible material.-- 
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RADIATION SOURCE FOR ENDOVASCULAR RADIATION TREATMENT 

[0001] The present invention relates to a radiation source for use in endovascular radiation 
treatment which radiation source comprises radiation emitting elements and is suitable for being 
delivered in a catheter to the selected site to be treated within the vascular system of a patient. The 
invention further relates to an apparatus for vascular radiation treatment using said radiation source 
as well as a method of treatment. 


BACKGROUND OF THE INVENTION 
[0002] Endovascular radiation treatment is the todays method of choice to prevent formation of 
scar tissue in a blood vessel which has been injured in various ways, for example, as trauma from 
surgical or diagnostic procedures. One area of the vascular system of particular concerns with 
respect to such injury is coronary arteries that are subjected to procedures for removing or 
reducing blockages due to plaque within the arteries. Partial and even complete blockage of the 
coronary arteries by the formation of an arteriosclerotic plaque is well known and a serious 
medical problem. Such blockages may be treated using arterectomy devices which mechanically 
remove the plaque, hot or cold lasers which vaporize the plaque, stents which hold the artery open 
and other devices and procedures well known in the art. The most common of them is the 
percutaneous transluminal coronary angioplasty, more commonly referred to as balloon 
angioplasty. 

[0003] In this procedure a catheter having an inflatable balloon at its distal end is introduced 
into the coronary artery, the uninflated balloon is positioned at a stenotic site and the balloon is 
inflated. Inflation of the balloon disrupts and flattens the plaque against the arterial wall and 
stretches the arterial wall, resulting in enlargement of the intraluminal passageway and increased 
bloodflow. After such extension, the balloon is deflated and the balloon catheter removed. 

[0004] Long term success of balloon angioplasty procedures is largely limited due to restenosis 
or re-closing of the intraluminal passageway through the artery by formation of 



ACCOUNT 16-0877 ^ t. // 

* ?zS 9 * ' /Signature 


Restenosis is experienced in approximately 30 to 50% of the patients within six months after 
balloon angioplasty. Apparently restenosis is to a significant extend a natural healing response to 
the vessel injury caused by inflation of the angioplasty balloon. 

[0005] Such injury of the vessel typically initiates the bodies own natural repair and healing 
process. During the healing process, fibrin and plathelets rapidly accumulate in the endothelium 
and vascular smooth muscle cells proliferate and migrate into the intima. The formation of scar 
tissue by smooth muscle proliferation (hyperplasia) is believed to be a major contributor to 
restenosis following balloon angioplasty of the coronary artery. 

[0006] Prior attempts to inhibit restenosis have included the use of various light therapies, 
chemotherapeutical agents, stents, arterectomy devices, hot and cold lasers and so on. The most 
promising approach to inhibit restenosis is the use of endovascular radiation therapy, i.e. the 
exposure of the restenotic site to ionizing or radioactive radiation. 

[0007] Although endovascular radiation therapy in general has been applied advantageously , 
the devices available for delivery of radiation sources and the radiation sources themselves have 
certain drawbacks which limit their usefulness. Typically, the devices include a catheter, which is 
directed by way of a guide wire inserted therein to the site of treatment. The catheter is then used 
to internally direct the radiation source to the site of treatment. 

[0008] One typical problem encountered with the catheter and/or the radiation source is related 
to stiffness of the source which is mostly directly proportional to its length. Thus shorter radiation 
sources are typically used to allow them to follow the bends of the artery. To irradiate the entire 
site of the vessel to be treated a so-called "stepping-treatment" is then employed, wherein the 
radiation source is moved back and forth in the vessel. Since, however, exact positioning is not 
possible in a constantly moving vessel, irradiation is not precisely controllable in this "stepping- 
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treatment". Thus, long sources are desirable which allow for one-step treatment of the site in its 
entire length. 

[0009] For example, US-A-5 ,833 ,593 discloses a flexible source wire which is modified at its 
treatment end to receive a radioactive element. A plug seals the unmodified section of the source 
from the lumen of the modified segment or container which contains the radioactive element. Both 
ends of the source wire are sealed to prevent leakage of radioactivity. The source wire is then 
inserted in a catheter for guiding the same to the treatment site. The modified section or container 
itself is rigid and is only flexibly linked to the remainder, unmodified portion of the source. 

[00010] From US-A-5 ,683 ,345 an apparatus and a method are known which apparatus includes 
an elongated flexible catheter tube having proximal and distal end portions with one or more lu- 
mina extending therebetween. One or more treating elements or seeds containing radioactive 
material are positionable within the first lumen and are movable between the proximal and distal 
end portions under the force of liquid flowing through the lumina. The radiation source used 
according this document consists of individual treating elements which may be joined together to 
form a train of treating elements by use of several length of high tempered spring wire to prevent 
the treating elements from becoming too spaced apart while moving through the catheter. 

[00011] Other typical drawbacks encountered with prior art radiation sources and devices for 
delivering the same to the site to be treated are related to the duration of exposure, controllability 
of the radiation exposure (dosage, homogeneity of treatment), the necessity to conduct a "stepping- 
treatment", or difficulties in completely and controllably retracting the radiation source from the 
catheter and therefore the risk of undesirable exposure of both the patient and any medical personal 
handling the treatment device. It is the object of the invention to overcome these and other 
drawbacks of prior art radiation sources. 


SUMMARY OF THE INVENTION 
[00012] In a first aspect the invention relates to a radiation source for use in endovascular radia- 
tion treatment which comprises one or more, preferably at least two treating elements (seeds) 
comprising a radiation emitting element and means for containment of said radiation emitting 
element, wherein said seeds are comprised in an elongated container having at least one deflection 
site. 

[00013] According to a preferred embodiment the elongated container is made from a highly 
flexible material such as plastics, rubber, or a memory resistant material such as a Ni-Ti-alloy or 
an aluminum alloy, more preferably Nitinol or Tinal alloy BB. 

[00014] According to a preferred embodiment, the elongated container is a hollow cylinder or 
tube preferably having end caps or plugs to close the same. Preferably these end caps are rounded 
end caps to allow for easy movement of the container. 

[00015] Preferably the one or more deflection site(s) comprise perforation patterns, preferably 
laser perforations of the container. These perforations may be arranged in a belt around the same. 
The one or more deflection site(s) may also comprise multiple helical openings in the container, 
9 which as well may be arranged in a belt around the elongated container. 

[00016] Preferably the seeds comprise spherical or rounded end caps on one or both ends. They 
may be separated from each other by interdisposing at least one spacer, preferably in form of a 
sphere therebetween. 

[00017] According to another embodiment the seeds are spaced from each other and fixed to the 
inner wall of the container, preferably by way of point welding. 


w 

5 
ry 


-4- 


V 


[00018] In another aspect the invention relates to an apparatus for endovascular radiation treat- 
ment, comprising (1) an elongated catheter having a proximal end portion and a distal end portion, 
a lumen extending therebetween for receiving a radiation source, (2) optionally a guide wire and a 
second lumen therefore, and (3) a radiation source which comprises one or more and preferably at 
least two treating elements (seeds) comprising a radiation emitting element and means for 
containment of said radiation emitting element, wherein said seeds are comprised within an 
elongated container having at least one deflection site. 

[00019] Preferably the apparatus comprises a x-ray fluoroscopy device for monitoring the radi- 
ation source. 

[00020] In another embodiment the apparatus may comprise a magnetic means for guiding the 
radiation source. In this case the elongated container is preferably made from a magnetic material 
such as Fe or an Fe-alloy. 


w 


[00021] Preferably the apparatus may also comprise a containment vessel for storage of the 
0 elongated container and/or the individual seeds. The containment vessel can be in flow 
communication with the catheter lumen and/or can be a separate or separable device for separate 
storage and/or disposal. 

[00022] In a preferred embodiment the container is linked to a transfer wire for moving the 
same in a catheter. Such linkage may be flexible or rigid and is preferably made at the proximal 
end portion of the elongated container. The transfer wire may also comprise an extension of the 
container itself. 

[00023] In a third aspect the invention relates to a method for endovascular radiation treatment, 
comprising the steps of 
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(a) 


directing an elongated catheter having a proximal end portion, a distal end portion and a 
lumen extending therebetween for receiving a radiation source, to the selected site to be 
treated preferably by way of a guide wire in a separate lumen, 


(b) introducing a radiation source into the catheter at its proximal end portion, which radiation 
source comprises one or more, preferably at least two treating elements (seeds) and - 
wherein said seeds are comprised within an elongated container having at least one 
deflection site, 

(c) moving said radiation source to said distal end portion of the catheter preferably by use of 
a transfer wire, 

(d) maintaining said radiation source at said distal end portion for a determined period of time, 
and 

(e) retracting said radiation source to the distal end portion preferably by use of a transfer 
wire. 


[00024] Preferably moving and/or retracting in steps of (c) and/or (e) is achieved by pushing or 
pulling the radiation source. According to a preferred embodiment the seeds are comprised in a 
magnetic elongated container and the transfer wire comprises a magnet to magnetically effect said 
pulling of the radiation source in steps (c) and/or (e), more preferably the transfer wire itself is 
magnetic. 

[00025] In an alternative embodiment an external magnet field may be applied to move the radi- 
ation source comprising the seeds within a magnetic elongated container by magnetic forces. 


[00026] According to another embodiment movement in step (c) is achieved by pushing and 
movement in step (e) is achieved by pulling the elongated container using a transfer wire linked to 
the container at its proximal end portion. 

SHORT DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic view of the radiation source according to the invention in straight (Fig. la) 
and bent (Fig. 1 b) position, Fig. lc showing various forms of the seeds to be used. 

Fig. 2 is a schematic drawing of a radiation source according to the invention comprising spheres 
as spacers between the seeds to form internal joints. 

2 Fig. 3 is a schematic drawing of a radiation source according to the invention, wherein the seeds 

M* are spaced apart from each other and are fixed to the inner wall of the container by point 

CP- 

If! welding. 

fy 

S«3 

L Fig. 4 is a schematic drawing of a radiation source according to the invention wherein the 

Q 

fTf deflection site of the container is formed e.g. by laser perforations. 

Hi 

m 

m 

H Fig. 5 is a schematic drawing of the container according to the present invention, wherein the 
deflection site is formed by helical openings in the container. 

Fig. 6 is a schematic drawing of the catheter of the present invention. 

[00027] In the above figures like reference numerals indicate like parts of the radiation source. 
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DETAILED DISCLOSURE OF THE INVENTION 
[00028] In the following the invention will more in detail be disclosed and illustrated by way of 
reference to accompanying drawings. Radiation in the sense of the application is to be understood 
as ionizing or radioactive radiation. 

[00029] The radiation source for use in endovascular radiation treatment according to the inven- 
tion comprises one or more, preferably at least two treating elements, so-called seeds. These seeds 
comprise a radiation emitting element or radiation emitting core and a means for containment of 
said radiation emitting element. The radiation source of the invention is characterized in that the 
seeds are comprised in an elongated container having at least one deflection site. Held together in 

I* the container the seeds form an elongated flexible radiation source of the desired length which 

f5jj length is determined by the length of the container chosen. 

P The expression "container" relates to any means capable of receiving and holding together the 
y seeds, although the seeds need not necessarily be directly attached or linked to each other. 
L [00030] The expression "deflection site" refers to a site at which at least one deflection part of 
W the elongated container can be made to deviate from the longitudinal axis thereof, typically by 
8 bending the same. Bending may be accomplished by some type of joint, formed internally or exter- 
m nally, or merely due to flexibility of the container material itself. 

[00031] The expression "elongated" is used herein to indicate that the container has longitudinal 
axis larger than its height or depth. It is to be understood that the shape of the container can be 
chosen freely provided it meets the above requirement of being "elongated" and further provided 
its shape does not interfere with its movement in a catheter. Typically the container will thus have 
a circular cross-section, but may also have cross-sections of irregular, elliptic, rectangular, 
hexagonal, octagonal etc. form. 
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[00032] Preferably the container is in form of a hollow cylinder or tube preferably having end- 
plugs or end caps, preferably rounded (no sharp edges), at both ends to close the same. However, 
the container needs not necessarily be tightly closed, but may be comprised of a mesh, or a woven 
or non-woven material, provided this material allows to hold the seeds together within the form of 
the container and equally allows for providing deflection sites therein. 

[00033] The container may be made from any suitable material which is sufficiently resistant 
against irradiation, permits transmission of radiation therethrough and allows for formation of 
deflection sites. Preferably the container is made from a flexible material such as plastics, 
thermoplastic resins, acrylics, rubber or from a memory-resistant material such as Ni-Ti-alloys 
e.g. Nitinol or aluminum alloys such as Tinal alloy BB. In a preferred embodiment the container is 
a hollow cylinder made of Nitinol and comprises rounded end caps made from the same material. 


m [00034] According to another embodiment the container may be made from or may comprise a 
metallic material which may either be a magnetic or a magnetizable material such as steel, stainless 
steel, Co, Ni, Fe, Mn, ferrites Ag, Pb, Co, Cr, Nb or their alloys, which magnetizable material 
can be magnetized by applying an external magnetic field. 


[00035] The elongated container may comprise a coating layer which allows for reducing 
friction to improve movement of the elongated container within the catheter. This coating may be 
for example of teflon material or a similar low-friction material to reduce friction between the 
elongated container and the internal wall of the catheter in which it moves. 

[00036] In case the container is made from a flexible material itself or from a mesh, a woven or 
non-woven web, deflection sites are constituted by appropriate choice of material of the container. 

[00037] According to a preferred embodiment, the one or more deflection site(s) comprise per- 
foration patterns, preferably laser perforations of the elongated container which are preferably 
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arranged in a belt around the container at an appropriate site to form a deflection site. The one or 
more deflection site(s) may equally comprise multiple helical openings in the container. These are 
again arranged appropriately in a belt around the container at the suitable site. 


[00038] Preferably the one or more deflection sites are arranged such that each is located 
exactly over the portion of the internal lumen of the container, where two end caps of seeds are 
opposingly faced to each other. 

[00039] In a preferred embodiment the seeds comprise rounded, preferably spherical end caps 
on one or both sides thereof. These rounded or spherical end caps may function as internal joints. 
According to another embodiment the seeds are separated from each other by at least one spacer, 
preferably in form of a sphere preferably having about the same diameter as the seeds. This sphere 
may function as an internal joint. In this embodiment the seeds need not necessarily comprise 
rounded or spherical end caps, but may have flat end caps as well. The seeds may be spaced apart 
by two or more spheres interdispersed therebetween, but preferably are separated by only one 
sphere. The spacer itself is limited with its diameter by the internal diameter of the container and 
may have a smaller diameter than the seeds, provided it still sufficiently functions as an internal 
joint. 

[00040] According to another embodiment the seeds are spaced apart from each other and are 
fixed to the internal wall of the elongated container to held them spaced apart and to thereby allow 
for providing an internal deflection site of the container. Preferably fixing of the seeds is made by 
point welding. 

[00041] The internal diameter of the container must be sufficient to slidably receive the seeds 
with their means for containment typically having an outer diameter of between 0.2 and 0.8 mm. 
As regards the longitudinal dimension, i.e. the internal length of the lumen of the elongated 
container, this must be sufficient to receive the one or more, preferably at least two seeds and is 
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preferably sufficient to receive a sufficient number of seeds to provide a radiation source of the 
desired length. 


2 B 


[00042] The internal lumen of the container may be evacuated, may comprise a gas or may 
comprise any suitable liquid, such as sterilized water, phosphate buffered saline, a saline solution, 
any inert hydrocarbon etc. provided its filling does not interfere with radiation treatment. 

[00043] The outer diameter of the elongated container is as to the lower limit limited by the 
internal diameter thereof and is on the other hand small enough to slidably fit in a catheter and a 
blood vessel to be treated. Preferably such diameter is in the range of above about 0.3 to about 1 
mm. 


[00044] The radiation source of the present invention comprises one or more, preferably at least 
m two treating elements or seeds. Typically the number of seeds comprised in mis radiation source is 

W chosen to cover the desired length of the vessel to be treated. Preferably the radiation source will 

us 

cover a number of seeds sufficient to provide a radiation source of at least 4 mm in length, 
2 preferably 10 to 50 mm in length, more preferably 20 to 40 mm in length. The length of the 
elongated container is chosen appropriate thereto. 


[00045] Typically the individual seeds will have a length in the range of 1 .0 to 10.0 mm, more 
preferably 1.5 to 4.0 mm and most preferred 2.0 to 3.0 mm. Preferably the seeds are of tubular 
shape and have an outer diameter of the means of containment thereof in the range of between 0.2 
and 1.0 mm, preferably between 0.2 and 0.8 mm. 

[00046] The means for containment typically is a capsule. This capsule may be elongated, and 
may be a hollow cylinder or tube comprising a first and a second end plug, but may have any 
shape suitable for forming seeds such as spheres, ellipsoids, doughnuts, cones, flat-end-tubes, 
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disks, cubes etc. , provided it comprises a cavity for receiving and enclosing said radiation emitting 
element. 


w 


[00047] Preferably the means for containment is a metallic capsule which is, for example, made 
from a metal selected from the group comprising stainless steel, Ag, Pt, Ti, Ni, Fe, Mn, Cr, Nb, 
Co, Au or their alloys, including mixtures thereof. More preferably the means for containment, 
i.e. the seed comprises rounded or spherical end caps on one or both ends, which end caps may 
also form the above first and second end plug. The means for containment may also be formed 
from glass or plastics material such acrylics e.g. by coating a solid radiation emitting element to 
obtain a tight coating layer, provided it prevents leakage of radioactivity in the lumen of the 
catheter. It may further comprise a coating e.g. of Teflon material or a similar low-friction 
material to reduce friction between the treating element or seed and the inner wall of the container. 

[00048] The radiation emitting element comprised in that means for containment comprises any 
a-, p- and/or y-emitting substance, preferably a pure p-particle emitter or a p- and y-emitting 
substance. Typically the radiation emitting element comprises one or more radioactive materials 
selected from the group comprising Cs 137 , Co 57 , Sr 89 , Y 90 , Au 198 , Pd 103 , Se 75 , Sr 90 , Ru 106 , P 32 , Ir 192 , 
Re 188 , W 188 and I 125 . 

[00049] The radioactive material may be contained in a solid such as metal, glass, foil or cera- 
mics or in a free flowing form such as a powder or liquid or is dispersed in a fluid. Neither form 
or state of the radioactive material is crucial, provided it allows for introducing the same in the 
means for containment and for secure containment. 

[00050] The seeds are prepared by introducing the radiation emitting element into the means for 
containment and closing the same, e.g. by fixing the second end plug, e.g. by welding. The seeds 
may also be formed by coating an appropriately shaped ceramic radioactive core with a means for 
containment, e.g. by dipping the core in a coating solution, sputtering etc. The entire radiation 
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source is then prepared by introducing the desired number of seeds into the elongated container 
previously prepared by known techniques and closing the same, if desired. 

[00051] The amount of radioactivity is typically in the range of 0.45 to 25,000 mCi per centi- 
meter of vessel to be treated, depending on the radiation source used. The emitted radiation should 
be sufficient to deliver a desired dosage of from 100 to about 10,000 rads, preferably about 700 to 
5,000 rads in a about 2 to 10 minutes to the tissue to be treated. 

[00052] The elongated radiation source as shown in Fig. 1 comprises an elongated container (1) 
comprising a hollow tube (2) and flat end plugs (4) having rounded edges (4a). The internal lumen 
(3) of the container is adapted to receive several seeds (5) comprising a means for containment (5a) 
and a radiation emitting element (5b). The hollow tube of the container further comprises defl- 
ection sites (6). As can be seen from Fig. 1 and la, the deflection sites (6) are located at a region 
of the tube where internally the spherical or rounded end caps (7) of two seeds (5) are opposingly 
faced to each other. Thereby, the spherical end caps function as internal joints to support bending 
of the deflection site(s). Further, the end caps allow for homogenous three-dimensional distribution 
of radiation from the seed so that bending of the radiation emitting source or the container does not 
result in inhomogenities of irradiation of the surrounding tissue. 

[00053] Fig. lc shows various types of seeds with spherical (7a) or rounded (7b) end caps, 
which can be used in the radiation source of the invention. 

[00054] According to another preferred embodiment as shown in Fig. 2, the individual seeds (5) 
as comprised within the container lumen (3) are spaced apart from each other by inter- disposed 
spheres (8). These spacers in the form of spheres need not comprise a radiation emitting element 
or core but may be constituted of a neutral, non-radiation emitting material. 
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[00055] As shown in Fig. 2 the seeds (5) may comprise spherical end caps (7), but may also 
comprise flat ends having rounded edges (rounded end caps), since the one or more sphere(s) 
interdisposed between the seeds sufficiently support bending of the deflection sites (6) already. 
Again the deflection site (6) is suitably located in a position surrounding the interdisposed sphere 
(8) to create optimal a match with the internal deflection site of the elongated container (1). 

[00056] According to another preferred embodiment as shown in Fig. 3 the seeds (5) comprised 
in the container lumen (3) are fixed to the internal wall of the elongated container (2) by way of 
point welding. Fixing may occur at one or more sites on the means of the containment (9) of the 
seed. Preferably the deflection sites (6) of the container (2) are arranged such that they match the 
y, gaps between the seeds fixed to the internal container wall. 

b 
□ 

M> [00057] As can be seen from Fig. 4 and Fig. 5, according to these preferred embodiments each 
m of the one or more deflection site(s) of the container in the respective embodiments is constituted 
by a belt surrounding its outer diameter of a perforation pattern (10) or e.g. helical openings (11). 

[00058] The radiation source of the invention comprising an elongated container having at least 
one deflection site and seeds held together in this container provides a radiation source which is 
movable by pushing or pulling the entire container. Such movement may be accomplished by use 
of a transfer wire which can be mechanically and/or magnetically linked to one end of the 
elongated container. 

[00059] The invention thereby simplifies handling of the radiation source and avoids distribution 
of the seeds within the catheter lumen by chance. At the same time the length of the source is not 
limited by its stiffness or rigidity due to the at least one deflection site provided in the container. 
Thus, the radiation source of the invention allows for an elongated source permitting a one-step 
radiation treatment of elongated segments of the vessel. Due to the one or more deflection site(s) 
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provided in the elongated container of the radiation source of this invention, the radiation source 
can easily follow the bends and partitions of a blood vessel within the body to be treated. 
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[00060] Since the radiation source of the invention can be moved by pushing and pulling the ra- 
diation source of the invention can be used in a catheter comprising only one central lumen for 
receiving the source and optionally the transfer wire. Accordingly, the radiation source or its seed 
can be arranged in the central axis of the vessel to be treated to allow for a uniform and 
homogenous radiation of the surrounding tissue. This has to be considered an important aspect as 
radiation intensity decreases strongly with distance from the radiation source and an out of center 
location of the radiation source will result in unpredictable and non-controllable inhomogenities in 
the radiation field created therefrom. Thus, with an out of center arrangement of the radiation 
source inhomogeneous radiation of the surrounding tissue results. This is overcome by use of the 
present radiation source. 

[00061] According to the present invention, there is further provided an apparatus for endovas- 
cular radiation treatment comprising (1) an elongated catheter having a proximal end portion, a 
distal end portion and a lumen extending therebetween for receiving a radiation source, (2) 
optionally a guide wire in a separate lumen and (3) a radiation source as disclosed above. 

[00062] Referring to Fig. 6 the apparatus of the invention makes use of a catheter (12) which is 
typically made from nylon material although other plastic material may be used as well. The outer 
diameter of the catheter is sized according to the intended application, e.g. 5 mm or smaller for 
use in treating the stenotic site of a coronary artery. The inner diameter of the lumen (14) 
extending between the distal end portion (13a) and the proximal end portion (13b) of the catheter is 
correspondingly sized to receive the elongated container and is typically in the range of from about 
0.3 to about 1.0 mm. The catheter may not have sufficient strength or torsional rigidity for 
insertion along a lengthy serpentine vascular path and may then require use of a guide wire. This 
guide wire is then arranged in a separate lumen having in most cases a smaller diameter than the 
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lumen for receiving the radiation source. Typically angioplasty procedures result in a distance 
between the percutaneous entryport and the coronary artery of approximately 90 to 120 cm, the 
length of the catheter corresponding thereto. The lumen may internally have a coation for to 
reduce friction and/or may be filled with a suitable liquid such as mentioned above for the 
elongated container. 

[00063] To assist in positioning the distal end portion (13a) of the catheter (12) at the desired lo- 
cation or site to be treated, the catheter may be advanced over a guide wire (not shown) that is pre- 
inserted to the desired location in the manner well known in the art. The guide wire is one 
commonly used in prior art and can be made from any type of metal, preferably memory-resistant 
H* metals, i.e. materials that can accept up to a 1 % strain with less than a 1 % permanent alteration 
in its original configuration. Preferred materials include nickel-titanium alloys such as Nitinol or 
aluminum alloys such as Tinal alloy BB. In the apparatus of the invention, a separate wire as 
above, the so-called transfer wire (16), is used for moving said radiation source. In the terms of 
the description a guide wire is used for directing the catheter, whereas a transfer wire is used for 
moving the radiation source. 

[00064] The apparatus of the invention may further comprise a containment vessel for a storage 
of the radiation source and for shielding the patient to be treated and the medical personal from 
exposure from radiation during introduction and retraction of the catheter. The containment vessel 
preferably is in flow communication with the catheter, although it can be constructed as a separate 
and/or separable part to allow for separate storage and disposal. 

[00065] The apparatus of the invention may further comprise a x-ray fluoroscopy device for 
monitoring the radiation source as, for example, described in US-A-5,833,593. This allows for 
exact positioning of the radiation source, which may in this case carry a marker on one or both 
ends, and thus allows for precise control of the treatment site. 
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[00066] Finally, the apparatus of the invention may comprise a magnetic means for guiding the 
radiation source in case the radiation source is created from a magnetic container. 

[00067] In a third aspect there is provided a method for vascular radiation treatment comprising 
the steps of 

(a) directing an elongated catheter having a proximal end portion, a distal end portion and a 
lumen extending therebetween for receiving a radiation source, to the selected site to be 
treated preferably by way of a guide wire in a separate lumen, 

(b) introducing a radiation source into the catheter at its proximal end portion, which radiation 
source comprises one or more, preferably at least two treating elements (seeds), said seeds 
comprising a radiation emitting element and means for containment of said radiation 
emitting element, and said seeds being comprised in an elongated container having at least 
one deflection site, 

(c) moving said radiation source to said distal end portion preferably by use of a transfer wire, 

(d) maintaining said radiation source at said distal end for a determined period of time, and 
3 (e) retracting said radiation source to the proximal end portion preferably by use of a transfer 


fli 


m 

m wire. 


[00068] Preferably a radiation source as above is used. The steps of moving and/ or retracting 
(c) and/or (e) can be achieved by pushing or pulling the radiation source. 

[00069] More in detail, according to one preferred embodiment, movement in step (c) is achie- 
ved by pushing and said movement or retracting in step (e) is achieved by pulling said radiation 
source. For doing so, the radiation source may be mechanically and/or magnetically linked to a 
transfer wire at its proximal end. In this embodiment the radiation source is introduced in the 
catheter lumen at its proximal end and pushed by use of the transfer wire to its distal end. After 
the predetermined treatment time, the radiation source is retracted by pulling out the transfer wire 
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from the catheter. Alternatively, the radiation source may be engaged with the transfer wire at is 
distal end and may be pulled by said transfer wire to the distal end of the catheter and pushed back 
therefrom during retracting the same. 


[00070] In case of a radiation source comprising a magnetic elongated container movement of 
said radiation source in steps (c) and/or (e) may be achieved by applying an external magnetic 
field. Alternatively the transfer wire may in this case comprise a magnet to magnetically pull the 
radiation source in step (c) and/or (e). In a preferred embodiment the transfer wire itself is 
magnetic and is magnetically linked to the elongated container. 

[00071] Due to the use of a catheter having a single lumen for receipt and movement of the 
radiation source only, the inner diameter of said lumen can be increased as compared to catheters 
comprising several of such lumens. Accordingly, a larger container and thus larger seeds may be 
used. This allows for including higher radiation dosages in each single seed. Use of a single lumen 
further allows for a central arrangement of the catheter and thus of the radiation source within the 
vessel. Thereby uniform and homogeneous radiation of the surrounding tissue is achieved. Due to 
the seeds being comprised in a single flexible elongated container, no gaps in the irradiated field 
occur and thus the radiation source needs not be moved during treatment i.e. no "stepping treat- 
ment" is required to obtain the homogeneous irradiation over the entire segment of the vessel to be 
treated. This further improves control of the treatment. 

[00072] Of course the radiation source of the invention is not limited to use in treatment of 
restenotic sites, but may also be used in treatment eg. of cancer by way of irradiating the same 
internally. 

[00073] Although being described with respect to the preferred embodiments above, this des- 
cription is not to be considered limiting and the skilled worker will appreciate the possibility of 
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several variations of the invention as defined in the appending claims, without departing from 
scope of this invention. 
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What is Claimed is: 

1 . Radiation source for use in endovascular radiation treatment which comprises one or more 
treating elements (seeds) comprising a radiation emitting element and means for 
containment of said radiation emitting element, wherein said seeds are comprised in an 
elongated container having at least one deflection site. 

2. Radiation source of claim 1, wherein the elongated container is a hollow cylinder. 

3. Radiation source of claims 1 and 2, wherein the container is made from a highly flexible 
U, material, preferably a Ni-Ti-alloy or aluminum alloy, more preferably Nitinol or Tinal 
g alloy BB. 

S a 

I 4. Radiation source of claims 1 to 3, wherein the one or more deflection site(s) comprise 
PI perforation patterns, preferably laser perforations of the container. 

y 5. Radiation source of claims 1 to 4, wherein the one or more deflection site(s) comprise 
multiple helical openings in the tube. 
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6. Radiation source of claims 1 to 5, wherein the seeds comprise rounded or spherical end 
caps on one or both ends. 

7. Radiation source of claims 1 to 6, wherein the seeds are separated from each other by at 
least one spacer, preferably in form of a sphere. 

8. Radiation source of claims 1 to 5, wherein the seeds are spaced from each other and fixed 
to the inner wall of the container. 
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9. Radiation source of claims 1 to 8, wherein said means for containment is a metallic cap- 
sule. 

10. Radiation source of claim 1 to 9, wherein the radiation emitting element comprises any a-, 
P- and/or y-emitting substance. 

11. Radiation source of claim 10, wherein the radiation emitting element comprises one or 
more radioactive materials selected from the group consisting of Cs 137 , Co 57 , Sr 89 , Y 90 , 
Au 198 , Pd 103 , Se 75 , Sr 90 , Ru 106 , P 32 , Ir 192 , Re 188 , W 188 and I 125 . 

12. Apparatus for endovascular radiation treatment, comprising an elongated catheter having a 
proximal end portion, a distal end portion and a single lumen for receiving a radiation 
source, optionally a guide wire and a second lumen therefore, and a radiation source which 

i comprises one or more treating elements (seeds) comprising a radiation emitting element 

n I 

5y and means for containment of said radiation emitting element, 

U wherein said seeds are comprised within an elongated container having at least one 

deflection site. 
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13 . Apparatus of claim 12, wherein a radiation source according to claims 1 to 1 1 is used. 

14 Apparatus of claims 12 or 13, further comprising a containment vessel for radiation 
protection. 

15 . Apparatus of claims 12 to 14, further comprising a magnetic means. 

16. Apparatus of claims 12 to 15, further comprising a x-ray fluoroscopy device. 

17 . Method for endovascular radiation treatment comprising the steps of 
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(a) directing an elongated catheter, having a proximal end portion, a distal end portion 
and a lumen extending therebetween for receiving a radiation source, to the 
selected site to be treated preferable by way of a guide wire in a separate lumen, 

(b) introducing a radiation source into the catheter at its proximal end portion, which 
radiation source comprises one or more treating elements (seeds), wherein said 
seeds are comprised in an elongated container having at least one deflection site. 

(c) moving said radiation source to said distal end portion preferably by way of a 
transfer wire, 

(d) maintaining said radiation source at said distal end portion for a determined period 
of time, and 

(e) retracting said radiation source to the proximal end portion preferably by use of a 
transfer wire. 

Method of claim 17, wherein moving and/or retracting in steps (c) and/or (e) is achieved 
by pushing or pulling the radiation source. 

Method of claims 17 and 18, wherein said movement in step (c) is achieved by pushing and 
said movement in step (e) is achieved by pulling said radiation source. 

Method of claims 17 to 19, wherein the radiation source is linked to a transfer wire at its 
proximal end and moving in step (c) occurs by pushing the transfer wire into the catheter 
and retracting in step (e) occurs by pulling the transfer wire out of the catheter. 

Method of claims 17 to 20, wherein a radiation source comprising a magnetic elongated 
container is used and movement in steps (c) and/or (e) is achieved by magnetically pushing 
and/or pulling the radiation source using a transfer wire comprising a magnet or using an 
external magnetic means. 
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22. Method of claims 17 to 21 , wherein a radiation source according to one of claims 1 to 1 1 is 
used. 



-23- 


nun 1 " 


10/018623 


WO 00/78395 PCT/EP00/05632 

1/2 




h SOLE/ JOINT 
: ATTYDOCK: 3993.003 

' DECLARATION AND POWER OF ATTORNEY ^3 

As a below named inventor(s), !/We hereby declare that: 

My residence, mailing address and citizenship are as stated-tfelow next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter, which is claimed and for which a patent is sought in the application 
entitled: 

RADIATION SOURCE FOR EIMDOVASCULAR RADIATION TREATMENT 


This declaration is directed to: in/nis 

the attached application Application No. j / { 

(for original application) filed December 1/, ZUUi and amended on 


(for declaration not accompanying application) 


I hereby state that I have reviewed and understand the contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including 
continuation-in-part applications, material information which became available between the filing date of the prior 
^application and the national or PCT international filing date of the continuation-in-part application. 

Jf hereby claim foreign priority benefits under 35 U.S.C. 1 19(a)-(d) or (f), or 365(b) of any foreign application (s) for patent, 
Hnventor's 0 r plant breeder's rights certificate^), or 365(a) of any PCT international application which designated at least 
J3>ne country other than the Untied States of America, listed below and have also identified below any foreign application 
: for patent, inventor's or plant breeder's rights certificate (s), or any PCT international application having a filing date 
Jf before that of the application on which priority is claimed: 

yj^pplication No. Country Filing Date Priority Claimed 

(yes or no) 

1 1 1 099.0 Europe June 1 8, 1 999 yes 


!?} hereby claim the benefit of Title 35, United States Code §120 of any United States applications) listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in a listed prior United States 
Application in the manner provided by the first paragraph of Title 35, United States Code, §1 12, I acknowledge my duty 
Oto disclose any material information under 37 C.F.R. §1 .56(a) which occurred between the filing date of the prior 
fUapplication and the national or PCT international filing date of this application: 

Application No. Filing Date Status 

(patented, pending, abandoned) 


it 

I hereby appoint Stephan A. Pendorf, Reg. No. 32,66&LYate K. Cutliff, Reg. No. 40.577 a nd Evelyn A, Defillo, Reg. No. 
45J330, my attorneys to prosecute this application and to transact all business in the Patent and Trademark Office 
connected therewith, and request that all correspondence about the application be addressed toJStejDhajvA^ at 
Pendoj^Cuthft P.O. Bo^20445Jaropa^^ 

I hereby declare that ail statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

/ — CO 

Date ^ 3>^ !Deo, 2^00 A First Invento r Eberhard FRITZ 


Residence same as mailing Signature _ 

Mailing Address Gieselweg 1 



Citizenship German __ 38119 Brau nschweig, GERMANY 


ATTY DOCK: 3993.003 
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. Date d^L Z£SLl First Invento r Gerd PHILLIPS 

— — First Name Middle Initial Last Name 



Residence same as mailing Signature . 

ddress Gartenstfegse 1b / 1 

Citizenship German UieQJ ^rlir^GERMANY 
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